Appl. No. 10/650,451 

Amdt. dated January 29, 2007 

Reply to Office Action of January 31, 2006 



PATENT 



Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims: 

1 . (currently amended) A power device, comprising: 

a semiconductor substrate of first conductivity having an upper surface and a 

lower surface; 

a first electrode terminal coupled to a first conductive region provided proximate 
the upper surface of the substrate, the first electrode terminal being provided over the upper 
surface of the substrate; 

a second electrode terminal coupled to a second conductive region provided 
proximate the lower surface of the substrate, the second electrode terminal being provided below 
the lower surface of the substrate; 

an isolation diffusion region of second conductivity provided at a periphery of the 
substrate and extending from the upper surface to the lower surface of the substrate, the isolation 
diffusion region having a first surface corresponding to the upper surface of the substrate and a 
second surface corresponding to the lower surface; mid 

a peripheral junction region of second conductivity formed at least partly within 
the isolation diffusion region and formed proximate the first surface of the isolation diffusion 
regio n, the peripheral junction region being configured to float electrically; ? and 

a passivation layer provided over the upper surface of the substrate, the first 
surface of the isolation diffusion region, and the peripheral junction region; 

wherein the peripheral junction region is different than the first and second 
conductive regions, and 

wherein the first and second electrode terminals define a vertical electrical current 
path therebetween. 
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2. (original) The device of claim 1 , wherein the peripheral junction 
region is a P+ region and the isolation diffusion region is a P region. 

3. (currently amended) The device of claim 1, wherein the peripheral 
junction region is provided to compensate the surface depletion of dopants in the isolation 
diffusion region. 

4. (withdrawn) The device of claim 1 , wherein the peripheral junction 
region has a portion that extends outward from an edge of the isolation diffusion region. 

5. (withdrawn) The device of claim 1, further comprising: 

a reverse blocking guard ring proximate the isolation diffusion region to increase 
a reverse blocking voltage of the device. 

6. (withdrawn) The device of claim 1 5 wherein the peripheral junction 
region has a portion that extends outward from an edge of the isolation diffusion region, the 
device further comprising: 

a reverse blocking guard ring of second conductivity proximate the isolation 
diffusion region to increase a reverse blocking voltage of the device; 
a channel stopper of first conductivity; 

a first main junction region coupled to the first terminal, the first main junction 
provided proximate the upper surface of the substrate; 

a forward blocking guard ring of second conductivity provided between the 
channel stopper and the first main junction. 

7. (withdrawn) The device of claim 6, further comprising: 

an oxide layer and a polymid layer provided overlying the upper surface of the 
substrate to passivate the device. 
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8. 



(withdrawn) The device of claim 7, wherein the oxide layer has fixed 



charge of about 10 11 to 2 X 10 11 and formed using a wafer having a diameter of 6 inches or 
greater. 



a second main junction region coupled to the second terminal and provided 
proximate the lower surface of the substrate, 

wherein the device is a thyristor, diode, insulated gate bipolar device, or the like. 

10. (withdrawn) The device of claim 1, further comprising: 

a first shallow junction region of second conductivity overlying the peripheral 
junction region, the first shallow junction region including an outward extension that extends 
outside of the isolation diffusion region. 

1 1 . (withdrawn) The device of claim 1 0, wherein the first shallow junction 
is a P region has a depth of no more than 15 microns, wherein the first peripheral junction region 
has a depth of 30 microns or greater. 

12. (withdrawn) The device of claim 10, further comprising: 

a reverse blocking shallow junction guard ring of second conductivity provided 
proximate the isolation diffusion region. 



provided proximate the upper surface of the substrate; 

a forward blocking shallow junction guard ring of second conductivity provided 
between the channel stopper and the first main junction. 

14. (withdrawn) The device of claim 13, wherein the device including a 
plurality of the reverse blocking shallow junction guard rings and a plurality of forward blocking 



9. 



(withdrawn) The device of claim 6, further comprising: 



13. (withdrawn) The device of claim 12, further comprising: 
a channel stopper of first conductivity; 

a first main junction region coupled to the first terminal, the first main junction 
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shallow junction guard rings, the forward and reverse blocking shallow junction guard rings not 
extending beyond a depth of 15 microns and being P regions. 

15. (withdrawn) The device of claim 1 3, further comprising: 

a second shallow junction region of second conductivity overlying the first main 
junction and including an outward extension that extends outside of the first main junction. 

16. (withdrawn) The device of claim 15, wherein the first and second 
shallow junctions and forward and reverse blocking shallow junction guard rings have 
substantially the same concentration level and depth. 

17. (withdrawn) The device of claim 10, further comprising: 

a plurality of reverse blocking shallow junction guard rings provided proximate 
the upper surface of the substrate and the isolation diffusion region. 

18. (withdrawn) The device of claim 10, further comprising: 

an oxide layer and a polymid layer provided overlying the upper surface of the 
substrate to passivate the device. 

19. (withdrawn) The device of claim 10, wherein the oxide layer has fixed 
charge of about 10 11 to 2 X 10 11 and formed using a wafer having a diameter of 6 inches or 
greater. 

20. (withdrawn) The device of claim 10, further including a passivation 
layer overlying the upper surface of the substrate, wherein the passivation layer includes oxide, 
polymid, silicon nitride, diamond-like-carbon, or a combination thereof to withstand high surface 
electric field and to reduce migration of ions from an environment of the device. 

21 . (withdrawn) A power device, comprising: 

a semiconductor substrate of first conductivity having an upper surface and a 

lower surface; 
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an isolation diffusion region of second conductivity provided at a periphery of the 
substrate and extending from the upper surface to the lower surface of the substrate, the isolation 
diffusion region having a first surface corresponding to the upper surface of the substrate and a 
second surface corresponding to the lower surface; 

a peripheral junction region of second conductivity formed entirely within the 
isolation diffusion region and formed proximate the first surface of the isolation diffusion region, 
the peripheral junction region having a first depth; 

a first shallow junction region of second conductivity overlying the peripheral 
junction region, the first shallow junction region including an outward extension that extends 
outside of the isolation diffusion region, the first shallow junction region having a second depth 
that is less than the first depth; 

a first main junction region proximate the upper surface; and 

first and second terminals. 

22. (withdrawn) The device of claim 10, wherein the first shallow junction 
is a P region, wherein the first depth is no more than 15 microns and the second depth is 35 
microns or greater. 

23 . (withdrawn) The device of claim 2 1 , further comprising: 
a channel stopper of first conductivity; 

a second main junction region proximate the lower surface of the substrate; and 
a plurality of shallow junction guard ring of second conductivity. 

24. (withdrawn) The device of claim 23, further comprising: 

an oxide layer overlying the upper surface of the substrate and having fixed 
charge of no more than about 2 X 10 n . 

25 . (withdrawn) A power device, comprising: 

a semiconductor substrate of first conductivity having an upper surface and a 

lower surface; 
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an isolation diffusion region of second conductivity provided at a periphery of the 
substrate and extending from the upper surface to the lower surface of the substrate; 

a peripheral junction region of second conductivity formed entirely within the 
isolation diffusion region and formed proximate the first surface of the isolation diffusion region, 
the peripheral junction region having a first depth; 

a first shallow junction region of second conductivity overlying the peripheral 
junction region, the first shallow junction region including an outward extension that extends 
outside of the isolation diffusion region, the first shallow junction region having a second depth 
that is less than the first depth; 

a plurality of shallow junction guard rings of second conductivity provided 
proximate the upper surface of the substrate, the shallow junction guard rings having a third 
depth that is less than the first depth; 

a main junction region proximate the upper surface; 

a second shallow junction region of second conductivity overlying the main 
junction region, the second shallow unction region including an outward extension that extends 
outside of the main junction region, the second shallow junction region having a fourth depth 
that is less than the first depth; and first and second terminals. 

26. (new) The device of claim 1, wherein the passivation layer includes an 
oxide layer and contacts the upper surface of the substrate, the first surface of the isolation 
diffusion region, and the peripheral junction region. 

26. (new) The device of claim 26, wherein the passivation layer includes a 
polymid layer over the oxide layer. 

27. (new) The device of claim 1 , wherein the peripheral junction region is 
provided to compensate the surface depletion of dopants in the isolation diffusion region and 
increase a reverse blocking voltage of the device by reducing an electric field at the first surface 
of the isolation diffusion region. 

28. (new) The device of claim 1, wherein the passivation layer includes a 

polymid layer. 
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29. (new) The device of claim 1, wherein the device is a diode and the first 
electrode terminal being separated from the isolation diffusion region. 
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